Cellular mechanisms in intermittent hypoxia-induced cardiac damage in vivo.
Obstructive sleep apnea (OSA), characterized by intermittent hypoxia (IH) during sleep, is increasingly recognized as an independent risk factor of cardiovascular diseases. OSA is associated with changes in the levels of circulating oxidative stress/inflammatory markers and dyslipidemia, supporting their mediating roles in cardiovascular pathogenesis. Our aims were to investigate the effect of IH on heart tissue using an IH-exposed rat model and to explore the potential mechanisms involved in the occurrence of cardiac damage. Male Sprague-Dawley rats were exposed to IH and intermittent normoxia as control and sacrificed after 2 or 4 weeks. IH for 4 weeks caused elevation in serum malondialdehyde and cytokine-induced neutrophil chemoattractant-1 and reduction in serum adiponectin levels. In contrast, cardiac oxidative stress and pro-inflammatory markers were suppressed while cardiac adiponectin and cholesterol levels were elevated after IH exposure for 4 weeks. In parallel, there was an increase in apoptosis in the heart of IH-exposed rats, demonstrated by elevations of Bax and cleaved caspase-3 protein and TUNEL staining. Cardiac damage was further evident with decreased arterial vessel and capillary densities, increased cardiac fibrosis, and the loss of troponin I. Our data demonstrated that IH exposure paradoxically caused systemic oxidative and inflammatory responses and cardioprotective responses, i.e., anti-oxidative and anti-inflammatory responses. Despite such a local compensatory protective mechanism, cardiac damage was observed that might be due to IH-induced cholesterol accumulation in the heart and caspase-dependent apoptosis.